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Introduction

The LIS field indicates the sequence number of the “Last in-sequence” PDCP SDU. This implies that at least one PDCP SDU has been received. However in the case that the PDCP SDU with the sequence number 0 has not been received, but other PDCP SDUs have been received and a handover occurs there is no in sequence received PDCP SDU. Thus the UE and the eNodeB will not be able to correctly indicate that the PDCP SDU with the SN 0 has not yet been received. In fact the value -1 would have to be indicated which is not possible at the moment to be indicated.

Proposal

If we indicate in the PDCP Status report the first missing PDCP SDU, e.g. the FMS (First Missing Sequence Number) the above case when a handover occurs when the PDCP SDU with the sequence number 0 has not been received but other PDCP SDUs have been received the sequence number included in the PDCP status report can be set to 0. Thus the case described above would not bring any problems. In addition the size of the status report compared to the case when the LIS is reported would be one bit smaller.
Conclusion

We propose to indicate in the PDCP status report the First Missing Sequence Number instead of the last in-sequence received sequence number.
Pseudo CR:
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AM
Acknowledged Mode

CID
Context Identifier

EPS
Evolved Packet System

E-UTRA
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

eNB
evolved Node B

FMS
First missings PDCP Sequence Number

HFN
Hyper Frame Number

IETF
Internet Engineering Task Force

IP
Internet Protocol

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)


MAC-I
Message Authentication Code

MBMS
Multimedia Broadcast / Multicast Service

PDCP
Packet Data Convergence Protocol

PDU
Protocol Data Unit

R
Reserved

RB
Radio Bearer

RFC
Request For Comments

RLC
Radio Link Control
ROHC
RObust Header Compression

RRC
Radio Resource Control

RTP
Real Time Protocol

SAP
Service Access Point

SDU
Service Data Unit

SN
Sequence Number

TCP
Transmission Control Protocol

UDP
User Datagram Protocol

UE
User Equipment

UM
Unacknowledged Mode

X-MAC
Computed MAC-I

********************  Next modified section **************
5.5.1.1
Actions at handover

When upper layers indicate that a handover has occurred, for radio bearers that are mapped on RLC AM, the UE shall:

- start the Flush_Timer

-
perform maintenance of PDCP sequence numbers, header decompression and deciphering as indicated in subclauses 5.1.1.1, 5.2 and 5.3 for PDCP PDUs received from lower layers and store the out-of-sequence PDCP SDUs, if any, in the reordering buffer until it is indicated to submit them to upper layers.

-
if (Next_PDCP_RX_SN - Reordering_Window) modulo 4096 is greater than Next_PDCP_RX_SN:

-
decrease the value of RX_HFN by one;

-
set the variable Next_PDCP_RX_SN to (Next_PDCP_RX_SN - Reordering_Window) modulo 4096;

-
if the radio bearer is configured by upper layers to send a PDCP status report, compile a status report as indicated below and submit it to lower layers as the first PDCP PDU for the transmission, by:

-
setting the FMS field to the first missing PDCP Sequence Number;

-
allocating a Bitmap field of length in bits equal to the number of PDCP Sequence Numbers between the last out-of-sequence and the first missing PDCP PDUs, rounded up to the next multiple of 8;

-
setting as ‘0’ in the corresponding position in the bitmap field all PDCP SDUs that have not been received as indicated by lower layers and optionally, PDCP PDUs for which decompression has failed;

-
indicating in the bitmap field as ‘1’ all other PDCP SDUs.

-
reset the header compression protocol in the transmitting and receiving sides of the PDCP entity;

-
perform in-order delivery and duplicate elimination in the downlink as specified in subclause 5.5.1.2.1 until the reordering function is finished as indicated in 5.5.1.2.2;

-
perform re-transmission of PDCP SDUs in the uplink as specified in subclause 5.5.1.3.

********************  Next modified section **************
FMS

Length: 12 bits

Sequence number of the first missing PDCP SDU.

********************  Next modified section **************
6.3.10
Bitmap

Length: Variable

The MSB of the first octet of the type "Bitmap" indicates whether or not the PDCP PDU with the SN (FMS + 1) modulo 4096 has been received and, optionally decompressed correctly. The LSB of the first octet of the type "Bitmap" indicates whether or not the PDCP PDU with the SN (FMS + 8) modulo 4096 has been received correctly.

TABLE 6.3.10.1 Bitmap

	Bit
	Description

	0
	PDCP PDU with PDCP Sequence Number = (FMS + bit position) modulo 4096 is missing in the receiver.

	1
	PDCP PDU with PDCP Sequence Number = (FMS + bit position) modulo 4096 does not need to be retransmitted.


The UE fills the bitmap indicating what SDUs are missing (unset bit - ’0’), i.e. whether an SDU has not been received or optionally has been received but has not been decompressed correctly, and what SDUs do not need retransmission (set bit - ’1’), i.e. whether an SDU has been received correctly and may or may not have been decompressed correctly.
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